Phosphatidic acid is a specific activator of phosphatidylinositol-4-phosphate kinase.
The lipid dependence of phosphatidylinositol-4-phosphate (PIP) kinase purified from bovine brain membranes was investigated. In the assay used, PIP-Triton X-100 micelles containing the lipid to be tested were presented to the enzyme. Under these conditions, phosphatidic acid (PA) stimulated the enzyme activity in a concentration-dependent manner up to 20-fold when an equal molar ratio of PA to PIP was attained. Stimulation by PA was highly specific; other lipids including lyso-PA and dicetylphosphate had a relatively small effect. The activation by PA was completely suppressed by phosphatidylinositol 4,5-bisphosphate (PIP2). To investigate the effect of PA on PIP kinase activity in natural membranes, endogenous PA was generated in rat brain synaptosomal plasma membranes by incubation with phospholipase D. Subsequent phosphorylation with [gamma-32P]ATP yielded an enhanced labeling of PIP2 but not of PIP in these membranes. These results suggest that PIP kinase activity may be under control of PA levels in membranes. This may have important implications for the regulation of cellular responses by agonist-induced phosphoinositide turnover.